Mechanism by which enhanced ammonia production reduces urinary potassium excretion.
To determine the mechanism whereby an increase in ammonia production decreases urinary potassium excretion, we perfused isolated rat kidneys at a pH of either 7.0 or 7.4. After 45 min of perfusion at either pH, glutamine or ammonium chloride was added to the perfusate to result in concentration of 5 and 0.8 mM, respectively and observations were continued for 50 min. Control kidneys were perfused at both pH's without further additions to the perfusate. At pH 7.0 glutamine increased ammonia production and increased urinary ammonium excretion strikingly; whereas the addition of ammonium chloride did not change ammonia production but increased urinary ammonium excretion to a comparably degree. Both maneuvers resulted in a reciprocal fall in urinary potassium excretion in comparison with control perfusions. The decreases in potassium excretion could not be accounted for by differences in perfusate or urinary acid-base parameters, or by changes in urinary sodium, water, or chloride excretion. At pH 7.4, glutamine also significantly increased ammonia production and perfusate ammonia concentration. In contrast to the studied at pH 7.0 in which the urine pH was acid (5.9), the urine remained alkaline (pH 7.2), and both urinary ammonium excretion and urinary potassium excretion were unaltered. Thus, potassium sparing is not a nonspecific effect of glutamine, its metabolism to ammonia, or perfusate ammonia concentration but is directly related to an increase in urinary ammonium excretion.